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<65> £Al*V 44 ^o], ^nl^(45)# JjL-Q. SHjLofl ^£ #4*$ 

(Mo) 4 4444^r ^ A <M €4. 
<66> o]jq. #4 ^ J=3l<d*I ^(49, £ 3e4 51)4 tlMel' Hfl^(H 3e 

4 53)4 3)]^ 3e£] 55H ^€ 7]^ ^^<^1 ^^(55)^- t&J$^ 

4^14 #4 £-M^(45)S] $ Eflol5]( E )o]l o^fl ji^Qi-o) ^Jrfls ^ 
3^4 014. 

< 67 > ^p]h-#o] Aj-«o)] ^£ ljliL#(59H ^3} ^4y#(39)S 

^ £-4 ^^(41)4 ^#44 £4. o]4 3-f6fl*r ^.AV ^j-g-ofl 6\Hft ^ 

4^4 ^as. £4(44H$4^4)4 44*Kr £*fl7} &4. 

4^4 <5>fe 7l#^ 441 
<68> £ ^£ ^#*1 yj-4 *m^7l %SLsL, 44 

44B 4^4 £ Hefl<y 44-t- «fl , ^4 44 ^^-i: Ifsfe ^ 

<69> o|nJ|; Aj-7] TflojE 4^-0.^ ^4 ^| Aj-g-E]^ ti^ 4^44 

q] ^o>o> £]n^ o]f. 44°^°] 444 0144* <g«)*| o^o) £4. 
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<70> #7) ii * ^4^4 ^] ^ 

^4 0.4 sin^ aV-g-^H #4 ^ sM^UTO ^14*Hr 

44-g-°JHl aV-§-ol ^44 ^o]^ £4. 

<71> £4 ^S]l- ^f^S TlHH ^ ^% 3^3, 

^ Refl^l 4#-§- it^lfe «fl ^5^^ 

<72> 4^*> 44 ^ -H-*^ ^^}7) 4H> q%$.XW*X-%- *)$°]7)%-2: 4# 

^^jl, ^44 Til 1 ^ TlHH Tll^lB 

<S1€ 71] O]^ Bfl ^4, Til 0]E «flA}ofl^ TIME afjr: 4^4; ^- 7 ] 7]} o] E 44 

4 71MB *U^4 tIMH sfln *R ^4 Tfl 1 £3^4; Tflois 3^ # 

^3 *fl 1 tfofl ^Elw.^4 0.4 ^4 #4; #4 £4 ^4^4 

|#5}i, ^4 *fl 2 tH^f^l 4^.03. ^3 ^ ^il°J 4^-4 

#44 HH^l!^ tilo]E] 4444 444 SrflH £^444 

H3]o] 4^4 e|]o]E^ tifl^o] ^4 444 44°11 ^^U, #4 Hefl4 4^4, 711 
4B 341^ 444 cflciEi sflH 4^ H^-i iJ:44; ^-71 =.#4 = 314 

444 ^*Kr ¥^ 2M^4, TlHH *HH 3^4 ^ 7fl°lH 4^. 

#44, 444 si] h 4^4 3#*Rr ^ eflojE-i 4 h #^-£41- if-W. 
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^ MS. ^3^4, ojei^ Hf-(Cr), #e] « ^(Mo), ^-M(Ni), E j^€(W) 

<75> #7] 7)1 olB »fl^ A o VJ f°fl #7] £ 

4<sH ^ 4 1- 7 1 sMl^4 ^tf. 

<76> a>7] Tfl^lB #^4 7llolBWll^4 TflolB SflH *Hf4 7l^ ^ofl Mf 

<77> A o > 7 l J£3r^£ ^ ^S^(SiN X )4 ^ ^€-(Si0 2 m H^SRr ^7}%#%4 

nf- ^ ^ ^ ^2-4°ll-5.- ! fS]l(BCB)4 4Hl(acryl)7ll ^M(resin)!- 5. 

^ -^-7l^<a#^zLf- # *>4jg. ^MR>4. 

<78> ^71 aift Pl^r 3 4^ *fl 1 ^4? V\ $\ 7l#4 ^*Mg©l # 

^o]^ sjjj. o]e^V i-^S^ M#(Ta), 4^(Ti), Hf-(Cr), #e1«-^(Mo), 
(Ni), E ji<a(W)^l 014. 

<79> a- Vt^^ ^HH 4^ <WM# afla^^r , 

tH4#^ oi^*o. s TfloijE ^4, TfloiB 3^4 .^f^ 7fl4H 
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Tfloln 4444 <244 44H sf)= 441" ^*Rr #44; #4 44H 444 TlH 
H «fl#4 7fl4H sflH. 44 44^1 ^1 1 ^^M" *§^*Hr #44; 44H 44 

444 4 1 ^<24 44 44 U#4 _Onl SUj^o. #7flS}-; 4"4 £4 

4 ^^>Jl, ^44 4 2 ^ 44^4 °lf^4 ^ ^4^1 444 ii^d^4 

4 0 l^fl^d4 444 4444 <£#<g 444 aflH 441: ^4*Br #44; i 
^444 ^44 344 4°14 444 ^44 71^-4 4#°fl, 44 H4# 444, 7fl 
4H sflH 444 elM3 sfln 444 4^* t#*Hr ^*Rr #314; #71 

t#4 = 44 ^4 ^4tt ^4 4^444, 7fl°lB 444 ^#4tt ^ 

X]o]B 4^- 44 44#44, 444 BflH 444 ^#<5Hr M-lfll0lE| SfljEL 44#4 

1- #m mm. 

<so> 4*}, 34$ t=#lr 4^44 £ ^4 4^ 4^*1^: ^ A H1« ^^^"4. 

<81> - 4 1 444 — 

<82> £ 4 1 444^ 44H 444 £ Hell# 441: 4 

£^4^ ^^t^-S ^44% 41: if-^S *>4. 
<83> 44, 5. 5a 44 £ 5d4 £. 6a 44 H 6e-fr , £ ^^1 4€r 4444 

4 4s^41- ^Srr 44 ^44 ^#£4 °1# 4 

f-^t ^44 H^^^ ^44 ^1^4 ioo«I# 444 S4^4.) 
<84>. s 5a 4*1 S- 5d^ 44B 444 44S 444 44H aflH 441: ^4*Hr 

41: £ t^4 ^4 £44 44 ^ #4^44. 
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<85> p}^, 7] #(121) #e]yiffl(Mo), Hf-(Cr), ^€(W),q%(Ni) Srr °)%$\ 

f-^-i- If^fe ^nf- ^ ^€ *}4# <S^H ^ 1 ^##(123a)# 

■sfn, 1 ^##(123a)4 #-^] ^(Cu)l- 4 2 #^#(123b)^- 3#*H *8 

^4. 

<87> <£#sH, %A ^1 2 ^#(123b)5] ^ofl iS^]^]iB(phot.oresist: 6 l*} "PR" 

°14 W)t" Hi*H PR^(125)-i- ^W4. 
<88> . #71 PR#(125)£] tf-^i ^MHf(A)s)- ^^(B)£ ^£ pj-^aCM)!- 

pfiH(M)5] #-^3. *!-§- i£4<5H ^>a^ p R ^ (12 5)^ J^*).^ ^£ ^ 

HM. • 

<89> ^^H, #71 i^f£ PR^(125)# ^#*Rr 3«4. 

oo> £ 5b^l £^1*> 44 ^o] t ^#£1ji PR#(127) 4°l5. §]-Jfoj ^ 2 # 

#fKl23b)'<>1 ^#€4. 
oi> ojofl, #7l *Ht PR#(123b)£ «!HH(bake)4^# ?1*1>I1 3^*1, ^€ ^#^-S 

-7^4. 

<92> £ 5ci £Al^ 44 £o], #7l ^ PR#(127) 4°l3. ^ 2 ^-^(i25b) 

4 a ^1 l ^-^(i25a)# #^144 4?11 5^, afl^£ 4 1 ^#f(129a)<?l 7 

4(Cu)#4 *fl 2 #^#(129b)^l £#3^3. Eflol^^Til ^^4. 
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< 93 > ^^*H, ^ PRf^ ^)7)*>Jl 4^ £ 5di 44 £oj, ^/t^ 

^H§KCu/Cr,Mo,W,Ni^ «rf-i+)^ o)^%<L3. t^e £^-(131)4, 7fl°li= ^ 

(131W £143. <H Tfl^lB. sfls. ^(135)-§ Tflols HflAi(i33)^ t§ 

m 4= ^4. 

<94> a o v 7 ] ^ ^-^0.5- ££f-(Ta)4 44ir(TiH 43" it€ ^ &°-4, ^f- 
(Ta)4 34^(Ti)# 44*Rr 44-§-<^l -fM 7l^o)l uflDl^l- § ^ °1# 

<95> #71 Tfl^lB #^4 TflolH Wfl*14 7flo)H 2flH #^-§- ^<H] <>H o]*} 

, H 6a ifl*l £ 6et fi^, £ ^ofl 4€- <H3H4#4 

<96> £ 6ai 44 go], # 7 j TijolH #^-(131)4 TlMS «1|*Kl33)-§-°l <§^€ 

4€(121)4 ^^^1 *)1 1 *L<&T$9l n°)^ ^ v MlS7)4 ^W4. 
<97> # 7 ] TiJolH *J<£4(137)£ m ^4^(SiN x )4 ^^^(Si0 2 )^- SfsHf- ■¥■ 

<98> TflolH #^-(131)^- 4 ?1MB ;g<g 4(137)^] 

<44^t( 139) (active layer)4 ^ €-^^(141)(ohmic contact layer)-§- H^4. 

<99> Aj-7] 6BE^u.^(i39)6. oj^o^ £^*V til^^ ^^€-(a-Si:H)^.S ^43L, # 

7l o_°i ^Bfl^ (141) ^ ^£ro] if-^ 4^ ^4^(n+a-Si:H)J^ 
<100> 4-§--aS., JE 6b^l £^1*1 44 £o], a o >7] C_nl S.EflA( 141 )ol ^£ 71^(121) 

4 Wftta), 44^-(Ti) ( #em€(Mo), Sf-(Cr), 4*3(Ni)-§~§: £t*Rr H 
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^ ^ af- # 4«1€ 44* ^44 *ll i ^4^(143)4 ^4-2, 4?1 4 l #4? 

#(143)^1 tfJfofl ^sl(Cu)# ^44 *ll 2 ^#(145)4 ^44. 
<ioi> o]ufl ; ^-71 2)1 1 ^#(143)£ #7] ^5^°] 211.2 ^#(145)4 ££*llfH 3 

3 43l4-§-4^ 3-1: 4*1 4 ^ &4 

<102> nf-§-AS., £ 6c<4£^14 44 £°1, 7)1 1 ^4f#4 Tfl 2 t^44 

^eJ* £44 °1^ ^H>-^4M3€ 44(149)4 °14^ °134 
^.314 #4(151)4, #7-1 ii #4(149)4 41^:2. ^^1441 til °1 ^ 3(lH(155)l- S 

44^ wfl4(153)4 ^44. 

<103> ^-A}o\) t ^jolH tifl*](133)^ .4-^1 4<Hte ^4-2-5. ii-Hell^ 

(157)# ^44- 

<104> 444°1, ^71 ^#4(149)4 ^31°] 44(151)4°l5l °13£ ^^H 4°1S 2n 

^#(141)-|- ^44°1 4^ ^^(139)4 ^#44. 
<ios> ±+ ^ Heflo] #^g- ^^Rr ^°1H 47l ^11 1 ^*C£ 6b^l 143)4 

#ElJ±^(Mo)°-3. 4^4 , 44 Til 1 44#(£ 6bSl 143)4 7)1 2 44fK 

£ 6bsl 145)4 ^144^ ^ 47l ^el(Cu)4 « €(Mo)4 4°H 4*144 

°1 4^34 ^ 514. 

<ioe> °Hi^, ^zj- -g-$«^ 44 ^e](Cu)4 #elti-^l(Mo)4 4°1 444 4 1 £4. 
<107> 44^S, £ 6(H £^1*1 w>4 ^-ol ( ^1-71 ii D ^ Hsll^l ^4(149,151)^1 

7l4(i2i)sl ^ 4^(Si0 2 )4 44 4sl^(SiN x )4 £44 ^71^ #^ 

nf ^ 44# ^44^14, ^4°1#S4^(BCB)4 431i(acryl)7ll ^71 
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(resin)l- S.^ ft7]%<$. ^ ^144 44* H£*H iL§:4(159)4 3^3: 

4. • 

<i08> ^-7] i£J:4(159)4 3fl4^*H, 44 Hefl<y *H-(151)4 H^f-t ^#4tt H^l 
4 ^j£(161)4 44 i^-Hefl^l ###(157)4 ^#*Rr i&44 #^j^(163)4 
7] tIMH 4^. 44(135)4 ^l^Kr 4°lH sflH. 44" ^^(165)4, #4 4 

o]e| sfl^ 44(137)4 i^Rr H144 2|ji( 167 )| ^4^4. 

<io9> 44^-S, 3E. 6e4 £.4^ «><q- ^-o) f a o i- 7 | ^^-(159) ^Hl 4#-€-44°l^- 
(IT0)4 4#-^3-444H(IZ0)I- £f $ ^ £44 ## af- # ^€ 44» ? 
zj-^H, 44 E.efl4 44(151)4 £^-Hefl4 ###(157)4 4^r4^ 
4^44(169)4, 44 TflolB 44(135)4 3#«Hr 4°lH ^^7>(171)4 
, 44 no]t] 5flH 44(137)4 ^*Kr 444 4^- 173)1- *§^4. 

<no> 44 44 ^^.s. ^4 *H l ^4°H 4# 44°144:4 *114^ # 

514. 

<m> 4#4 44 4°l, 44H 444 ^ Hsfl^l 444 nfl, 4 4W4 

4 44 ^41- 4444 4^, ^4 ^IM ^1- # to £44 ^4 ^-44 7114^ 
-t- 514, 

<n2> i ^aHtt ^s]4 ## »14#4 ###4 44f-°-5.4 734 4^4 

a.44^4. ^, 74^r 44 4^44 ^-44 #4 44 ^4#4 3 
#44 4s 4441 4^ ¥44^ ^-4°1 444 «fl^i o)m. ^)^} 7 ) ^ #4«- c dl 
(Mo), af-(Cr), 4^€(W), 44(Ni)^4 44#o.s.4 4445*4. 
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<113> o)^ t 7])6lB ^iLS Aj-^-f- ^^6)1^ o>A-]£ y].^ £o] ; ^ til 
<114> - 2 - 

<115> £ ^ 2 SL%£ Aj-7] ^ojE £^g. ^ofl ^ 

<2^°.^ iLjL## ^^Hr ^o)4. 

<H6> c -M^^Cf. 

<ii7> £ 7^- c n-n\m-m\iv-iv^i- £ ^4 *n 2 4^ 

<H8> £ Al*V 44 ^o] ( 71^(121)^1 iJl^(130)^: ^^^. JL) Aj-7] iJ:#(130)^ 

A oMHl ^5KCu)4 ^3) ^HHTi,Ta,W,Cr,Ni,Mo ^ *W-)il£. "7>M # 

^<?i TflolH ^(131)4, °H1 ^isjn «J ^cHl TllolB al|H ^^-(135)1- it^l- 

<119> Aj-7] TflolH ^(131)4 7]}o)^ ^(133)^ £t*Hr 7)#(121)2) ^l^i.7l|olE 

^°j^-(137)i: 

<120> AJ.7) ^ojE ^^(131) tf^S] TflolB 11^^(137)^1^ 5flE]tf#(139)4 s 

l»^(141)^ ^ ^ , #71 ^.51 ^^^(^D^ ^^-JT oj^ElJl ^( Cu )3}. Hi 

31 ^##(Ti,Ta,W,Cr,Ni,Mo # Aj^^ ^14)0] o]f>**i ^ r^o] ^^-(149,151) 
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4, ##(149H 3133*1 <U #SH^ s|]S(l55)l- £#*Hr wfl 

^(153)^ <|^4. 

<121> o]^), #7] ^ #^(149,151)4 ^^#15. #7] Tflojn afl^ 

(133)^1 <£Jf ^ofl ii.Hell<y ^f^(157)-§: 

<122> Aj.7) ^ ^ c e1 jo] ^^-(149,151)^1 ^^€ 71^(121)^ *13i B31<?1 *R 

(151)5] ^.Jl5j-(159)# $>8$4. 

<i23> #7Vi±iLq-( 159)5] ^71 H313 7d^-(151)4 ^#SRr ^^^"(169)4, 

#7] TflolH #=H135)4 3#*Rr TflolB SfljB ^ ^R^K 171)4, #7] u-flo] 

E] sflH #^-(155)4 3^r*Kr no]B] S|)JEL ^^7X173)1- 
<124> ^tg- ^i^i, #7) iLJl#(130)iL3. ^ ^Sl^(SiNx) 

^^(Si0 2 )-§: £t*Kr ^M^M ^f" ^ s}44, «]12:AH#S.^(BCB) 

3)- 4Hl(acryl)^l ^1 (resin)t- £^ -R-71^3 ^ nf- ^ «mt 

<125> Mf(130)^-S. <d*fl Tfloje ^^-(131)^.5. ^4 ^1 ^51tt ^ 

S- 1-e}«€(Mo), Hf-(Cr), ^i^l(W), M^(Ni) °15H E]4w(Ti),44#(Ta>|- c) 
4 £4. 

<126> a > # 7 j 7l^;(121)^Hl iliL#(130)# $<8«H #7] E]4^-(Ti)4 4 

<tf"(Ta)# *)4«Hr 71^(121)^1 ^71 ^711 £171 ofl&oil A]~g-^ ^ ^ 

4. 
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<127> 3^*). Hfs^ £ ^fi) *|] 2 ^Aj^o,) 4= <^ SA )^]_g. o^)o] 



<i28> i aj^ofl 4^ ^^^Al^-xl-g- ^efl.ol7l^ xfl^l-Tlls)^ , ^e]# 

<i3o> ^fl, TfloiE -^4 ±+ g nefl^l 4-8-^5371 «fl&<Hl cfl 



no on 
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7]% %°\] 7#£U, 7^14 A 1 °Wt<>-^ 7#3 XMB 

#^4, ^4 Hfl#4, TfloiH «lHd°H <£#£ TflojB sfl^. # 

A oM TllolH ^4 BflAlolf TlMH 5flH #-*fofl 7#€ *fl 1 ^£4 

4; 

#7l 711 olH #4 #-¥-4 $ 1 #41 7 A <34 ^wf 4 ^ ^ 

#4; . • 

#71 £3 ^^4 ^«f2, 7^4 *f| 2 »14^ ojf^ojg. £ 

^ ^ Hefl<y #44 ^#44 ^4 ^He-H^ Hfl^i^l <3#4 clH4 

ii^l^-4 Ufl^Hol ^Tgofl ^£1^7, ^-71 

#44, t)1 o]m #44 fll 6 14 sfln #43 s_5:44; 
#71 t#4 -^efl<y #^-4 3#*Hr ^ sMi#44, ?1WH 4h #44 

*Rr ^ TflolH ^H. #4#44, sflH #44 3#*Hr ¥^ cflolBl 3)1 EL £ 

4#4; 

# £^Kr °-^£4#4-§- ^iS|ol7l^. 



1020020052660 <gz}: 2003/5/27 

4 l %H1 &°H, 

^ 2 1H 

#71 1 ^ W^^M" *g#*Hr =Lf-(Cr), #^ticji( Mo)) q^(Ni), ^ 

4] 

#7l ^1 2 Wl^^ #7l o-tn sb«*4 ^#*H tf£ «_>-§-*>*l 

#71 3M^# 4fi^ ^3-§-°JHl ^ #71 & 
#^3. ^#s} 0 -^3La1#*1-§- <Heflol7l^. 

5] 

■ 4 4 * 0 H1 5tM^, 
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#7} 4 2 ^*Rr ^tf-(Ta), ^^(Ti)3f"(Cr), l^tf^] 

(Mo), M^(Ni), ^^(w)jls ^£ ^-^f-^ *}M-°J °]$\ 

6] 
7] 

4 6 ^Hl &<>H, 
^ 1 *<H SH*!, 

#7] 7j]o]E ^^.4 7])o]Htifl^4 7flo]m 3fl£ ^ 7}%9] ^ofl $.ZL% 
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*fl 8 

f> 5£^r «|SA>o]^«.^(BCB)4 o>al(acryl)^ (resin)* S- 

-MH^f-^af f- ^£*l#*l-§- <WM#. 

1^7$ 10] 

*ll 8 9X<*\*\, 

$7} 4 l ^ 71^4 #^5. ^€ ^^^l^l-§- °) 

4°}7}&. 

4 10 %H 

^-71 4 1 ^ $ ^*Rr «#(Ta), E)Bf^-(Ti), Hf-(Cr), # 

^w.€(Mo), M^(Ni), ^i€(W)£.3. f 1 ^a^H^l 

[37$ 12] 

7l# A oHl, 7^ 1 ^ t^f^ ol^O.S. TflojH #^4, TlHB 

<M€ 7l) 0 lH afl^4, ?1HH 7fl°"|B ^*Rr #31^; 
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$7] TflolH TflolH wfl^i^ TflojE 2flH £^ 1 ^ 

^#^4 Hsflo] xl^3f ^]o]Ei tifl^o] ^ofl, ^7} £ 

^4, 3flH *R4 dlolEi 2flH H^t- iL^^ ^*Hr #31 

4; 

A oM tf^ =sfl<y #^"4 M 44i^4, tIMH sfl^ #^-4 3# 

— #^-#41- ^*Rr #31; 

13] 

*)1 12 %H1 &<>H, 

#7l ^ 1 ^ «14^ 7) #4 ^aH^o] #H, « -g-^°] 71^1 

^4 G )7)^: 
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14] 

4 13 %H1 Sl^-M, 

a 0 V 7 1 *|j i ^ tj^^g- ^*Hr af-(Cr), -§-5}J±3!(Mo), M^(Ni), 

i^l(w)^s ^-4 ^f- ^ *>M-s ^^s^H^l-g- <^H7i^ *H 

15] 

*)1 12 %M1 5^*1, 

AT-71 4 2 ^ O^f^g; Aj- 7l iH] ^^}C^ tiV-§-*H 

[^■% 16] 

2)1 15 *oH] SH^, 

#71 2)1 2 m ^'*Br ^f-(Ta), HlBHr(Ti),Hl-(Cr), #el 

ti^(Mo), M€(Ni), ^€(W)JL51 ^r^f-^ ^M-S. °A$&a] 

#*l-g- <HeW7l# 2)1 ^wj-^. 

l^f 17] 

2)1 .12 * 0 H1 M*!, 



<->£■ oo 
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I^-r 1 ^ 18] 

4 17 5a°ui, 

#7] ii-Hell^l #7] iisj-l: ^4*H %n %7\ ^ 

19] 

Tfl 12 %H &<>H. 

#7l TflolH ^^.4 7llo]Btifl^4 tIHB sflc ^4 71^:4 ^^ofl fiif 
[^*o> 20] 

7i] i9 w 

zif- # s>uf teAfol#s.«-^(BCB)4 °>Ht(acryl)7)] ^(Rresin)-! 5. 

-8-7l^^#^nl- f> Ajlfl^ gj-uj-s. ^^SAi^i-g- 6\^o} 7 ]%r Tfl^^. 

or- on 
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21] 

*fl 19 *M1 &<>H, 

22] 

*ll 20 *M 

$7} 4 1 ^ $^*Hr ^l-f-(Ta), H]^(Ti), Hf-(Cr), # 

E)ti^(Mo), *-M(Ni), ^€(W)J1S ^€ nf- ^ §>i4S- ^£ <^ 
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[5. 6c] 




